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(54) REGISTER FILE 
(57)Abstract: 

PURPOSE: To reduce the transmission delay of a control signal by providing a 
temporary register in a block secured at the side of a register file to fetch the write 
data with a bypass instruction and writing the data into a register file. 
CONSTITUTION: A register file 1 provided with (n) pieces of ports which can be read 
or written independently of each other is provided with a temporary register 2 which 
fetches the write data from a bus. In a normal read mode, the data on the register 
number designated by a read port are read out by a selection signal via a gate circuit 
30 which switches the high and low impedances. Meanwhile the data on the register 2 
are read out via a gate circuit 31 selected by a bypass instruction given from the 
outside. These data are written to the main body of the file 1. Thus, the number of 
logic stages of a peripheral circuit can be decreased and the transmission delay of a 



control signal can be reduced when the bypass is required. 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A register file (1) independently provided with a lead or n ports which carry 
out a light It sets, A temporary register (2) which incorporates right data from a bus It 
has, This temporary register (2) This register file (1) At the time of a lead which 
constitutes so that a light may be carried out to a main part, and does not have 
bypass directions (BP) from the outside. Data of a register number specified from a 
read port with a selection signal (NB) High impedance, Or when it reads via a gate 
circuit (30) changed to low impedance and there are bypass directions (BP) from the 
outside. Data of a register number directed in the above-mentioned read port is 
replaced, and it is the above-mentioned temporary register (2). A register file reading 
data via other gate circuits (31) chosen with the above-mentioned bypass directions 
(BP). 

[Claim 2]A register file (1) independently provided with a lead or n ports which carry 
out a light It sets, A temporary register (2) which incorporates right data from a bus It 
has, This temporary register (2) This register file (1) At the time of a lead which 
constitutes so that a light may be carried out to a main part, and does not have 
bypass directions (BP) from the outside. Data of a register number specified from a 
read port with a selection signal (NB) High impedance, Or constitute so that it may 
read via a gate circuit (30) changed to low impedance, and. It has an address 
comparator circuit (4) which performs comparison with an address directed in a light 
port, and an address directed in a read port, This address comparator circuit (4) A 
coincidence output signal (**) When it is outputted and write instruction (WE) of a 
light port has come out, Data of a register number directed in the above-mentioned 
read port is replaced, and it is the above-mentioned temporary register (2). About 



data, it is the above-mentioned coincidence output signal. (**), The register file 
according to claim 1 reading via the above-mentioned gate circuit (31) chosen with 
the bypass directions (BP) which comprise write instruction (WE). 
[Claim 3]A register file (1) independently provided with a lead or n ports which carry 
out a light It sets, A temporary register (2) which incorporates right data from a bus It 
has, This temporary register (2) This register file (1) Constitute so that a light may be 
carried out to a main part, and at the time of a lead. Constitute so that data of a 
register number specified from a read port may be read, and. This register file (1 ) Each 
read-out line of a bit cell when only a read-out word line (RWL) is effective, 
Constitute so that data of a register number specified from the above-mentioned read 
port may be read, and The above-mentioned read-out word line (RWL), When a 
write-in word line (WWL) specifies the same register number, it is the 
above-mentioned temporary register (2). A register file constituting so that data may 
be read. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the construction of a register file. 
Although it is required that the processing speed of a data processing device should 
be raised more from the former to one layer, in order to raise processing speed, a limit 
surely comes out only on physical conditions, such as making high the improvement in 
the degree of location of a high integration circuit, or a clock frequency. 
[0002]Then, although a circuit device is also required logically, The circuitry for 
shortening wiring during the block in this high integration circuit. For example, the 
temporary register for incorporating the data from a data bus into a register file, Move 
from the block by the side of an arithmetic circuit in the block by the side of a register 
file, or. Instead of the circuitry which can reduce a logic number of stages and a 
transistor count, for example, a multiplexer, with a selection signal High impedance, Or 
the gate circuit (tri state circuits) which can be changed to low impedance is 
introduced, or it is not from the outside about this selection signal, and by constituting 
so that it may generate inside, the burden of an external control circuit is made light 
and the device of aiming at improvement in speed of this external control circuit is 
required. 
[0003] 

[Description of the Prior Art] Drawing 6 is a figure explaining the bypass technique in 
pipeline control. 



Drawing 7 and drawing 8 are the figures explaining the conventional register file, 
drawing 7 shows the case where bypass processing is changed by a multiplexer, and 
drawing 8 shows the case where constitute a register file from a master slave flip flop, 
and bypass processing is performed. 

[0004]At the processor which has adopted the pipeline control method, it is one 
register file (GR). It may read with the write-in register of 1, and a register may arise 
to the same address to the same timing. 

[0005] Register file (GR) 1 cannot usually perform read-out simultaneously with writing, 
Or since time is taken even if it can do, it is difficult to read within one cycle, and if it 
was reading after waiting to write in after all, disorder will arise with a pipeline's flow. 
[0006]So, in such a case, it is a register file (GR). It is a register file (GR) at the same 
time it writes in 1. The technique what is called of bypass read-out of reading the 
value of the target register is used by another route, i.e., a bypass route, without going 
via 1. 

[0007] Drawing 6 shows the example of such bypass processing, it is illustrated — as 
— for example, three add instructions (add) — instruction fetch stage (F) of a graphic 
display. Decoding stage (D) Instruction execution stage (E) Write-in stage (W) It is 
supplied to four steps of pipelines, and pipeline processing is performed, and This 
command 1 (add GR1, GR2, GR3), Between the commands 3 (add GR3, GR7, GR7), 
supposing register (GR3) interference has arisen, Since read-out from the register 
(GR3) by the writing to the register (GR3) by the command 1 (add GR1 , GR2, GR3) and 
the command 3 (add GR3, GR7, GR7) cannot be performed simultaneously, In usual, D 
stage of this command 3 (add GR3, GR7, GR7), Although it comes after W stage of the 
command 1 (add GR1, GR2, GR3), it will be generated by interlock on D stage to this 
command 3 (add GR3, GR7, GR7) and disorder will arise with the flow of this pipeline 
processing, This register file (GR) Temporary register in which the write data of 1 is 
accumulated From 2 to direct. If there is a bypass route to an arithmetic circuit (ALU), 
the above-mentioned disorder over a pipeline's flow is cancelable as shown in drawing 
6. 

[0008] 

[Problem(s) to be Solved by the Invention] Drawing 7 and <" Tokujitu>drawing 8 are 
the conventional register file figures to explain, and drawing 7 , Register file (GR) Pass 
to the same register of 1, indicate the case where a bypass route when read-out 
arises simultaneously is realized by a multiplexer to be writing, and drawing 8 , It is this 
register file (GR) so that read-out can be simultaneously performed with this writing. 
He is the latch of a master slave about 1 . (flip-flop) The case where it constitutes is 
shown. 

[0009]in drawing 7 — a multiplexer (Multiplexer, following abbreviation) — it being 50 
and 51 and, Register file (GR) The contents of 1 are read or it is this register file (GR). 



Temporary register in which the write data of 1 is accumulated () [ temporary register 
and ] following abbreviation — having changed whether 2 is read and bypassed — this 
temporary register the bypass route from 2 to an arithmetic circuit — multiplexer 50 
and 51 were needed and there was a problem that a logic number of stages increased. 
[0010]Register file (GR) shown in drawing 8 1 , Latch of a master slave (flip-flop: FF) 
Since it was constituted, even if read-out arose simultaneously with writing, disorder 
was not produced to a pipeline, but the gate number increased and there was a 
problem that the amount of resources became large. 

[001 1]This invention lessens the logic number of stages of the peripheral circuit of a 
register file in view of the above-mentioned conventional fault, And it aims at 
providing the register file which can lessen the propagation delay of a control signal 
when it is necessary to bypass without increasing the scale of a register file. 
[0012] 

[Means for Solving the Problem] Drawing 1 - drawing 5 are the figures showing one 
example of this invention. The above-mentioned problem is solved by register file 
constituted as following. 

[001 3] 1) In the register file 1 independently provided with a lead or n ports which carry 
out a light, Temporary register which incorporates right data from a bus It has 2 and is 
this temporary register. Constitute from 2 so that a light may be carried out to this 
register file 1 main part, and at the time of the usual lead. Data of a register number 
specified from a read port with a selection signal (NB) High impedance, Or gate circuit 
changed to low impedance When it reads via 30 and there are bypass directions (BP) 
from the outside, Data of a register number directed in the above-mentioned read 
port is replaced, and it is the above-mentioned temporary register. Other gate circuits 
chosen with the above-mentioned bypass directions (BP) in data of 2 It constitutes 
so that it may read via 31. 

[001 4]2) In the register file 1 independently provided with a lead or n ports which carry 
out a light, Temporary register which incorporates right data from a bus It has 2 and is 
this temporary register. From 2, it is this register file. Constitute so that a light may be 
carried out to one main part, and at the time of the usual lead. Data of a register 
number specified from a read port with a selection signal (NB) High impedance, Or 
gate circuit changed to low impedance Constitute so that it may read via 30, and. 
Address comparator circuit which performs comparison with an address directed in a 
light port, and an address directed in a read port It has 4, This address comparator 
circuit It is a coincidence output signal (1) at 4. When it outputs and write instruction 
(WE) of a light port has come out, Data of a register number directed in the 
above-mentioned read port is replaced, and it is the above-mentioned temporary 
register. About data of 2, it is the above-mentioned coincidence output signal (1). The 
above-mentioned gate circuit chosen with the bypass directions (BP) which comprise 
write instruction (WE) It constitutes so that it may read via 31. 



[001 5]3) In the register file 1 independently provided with a lead or n ports which carry 
out a light, Temporary register which incorporates right data from a bus It has 2 and is 
this temporary register. From 2, it is this register file. Constitute so that a light may be 
carried out to one main part, and at the time of a lead. Constitute so that data of a 
register number specified from a read port may be read, and. This register file Each 
read-out line of a bit cell of 1 when only a read-out word line (RWL) is effective, 
Constitute so that data of a register number specified from the above-mentioned read 
port may be read, and The above-mentioned read-out word line (RWL), When a 
write-in word line (WWL) specifies the same register number, it is the 
above-mentioned temporary register. It constitutes so that data of 2 may be read. 
[0016] 

[Function]Namely, in the register file of this invention, When it belongs to the block of 
an arithmetic circuit and the wire length from this arithmetic circuit block to the block 
of this register file provides conventionally the temporary register which was long in 
the block by the side of this register file, It is made to shorten the wire length from 
this temporary register to a register file. 

[0017]At the time of a lead, read from a register file or for bypass processing, That 
gate read from this temporary register A predetermined selection signal, Based on the 
shown signal, that there was register interference between a precedence command 
and a succeeding instruction Namely, high impedance, Or carry out the gate of the 
gate circuit which can be changed to low impedance, for example, the tri state buffer, 
and it is changed, The required multiplexer (it mainly consists of AND OR circuits) is 
omitted conventionally, the logic number of stages for switching control is reduced, 
and this switching control is accelerated. 

[0018]By constituting the address comparator circuit which detects register 
interference as a peripheral circuit of this register file, do not depend this bypass 
processing on the switch signal from the outside, but it enables it to control it by itself, 
and the load of control logic is reduced. 

[0019]The bit cell of a register file A read signal with a bypass {signal with which it 
writes in with a read-out word line (RWL), and a word line (WWL) becomes active when 
effective to the same register}, It constitutes so that it can read with two read signals 
with a bypass-less read signal {signal which becomes active only when a read-out 
word line (RWL) is effective to the same register}, In the case of a read signal with a 
bypass, write the contents of the above-mentioned right data, i.e., a temporary 
register, in a bit cell, and. It reads in a different course from this, and with constituting 
so that the contents memorized by the applicable bit cell of the register file may be 
read, in the case of a bypass-less read signal, the logic which generates the 
above-mentioned control signal can be simplified, and switching control is accelerated 
to it. 

[0020]Therefore, it is effective in the ability to raise the performance of a data 



processing device. 
[0021] 

[Example]The example of this invention is explained in full detail with a drawing below. 
Above-mentioned drawing 1 - drawing 5 are a figure showing one example of this 
invention. 

[0022]In this invention, independently A lead, or the register file (Register File and the 
following — abbreviated) provided with n ports in which a light is possible — in 1, 
Temporary register which incorporates right data from a bus It has 2 and is this 
temporary register. Constitute from 2 so that a light may be carried out to this 
register file 1 main part, and at the time of the usual lead. Gate circuit which changes 
the data of the register number specified from the read port to high impedance or low 
impedance with a selection signal (NB) Although it reads via 30, If there are bypass 
directions (BP) from the outside, it will be the above-mentioned temporary register. 
Other gate circuits chosen with the above-mentioned bypass directions (BP) in the 
data of 2 The means read via 31, or the address directed in a light port, Address 
comparator circuit which compares the address directed in a read port It has 4 and is 
this address comparator circuit. When it is in agreement by 4 and the write instruction 
(WE) of the light port has come out, The above-mentioned temporary register The 
means which reads the data of 2, and also this register file The bit cell of 1, A read 
signal with a bypass {signal which writes in with a read-out word line (RWL), and 
becomes active when effective to a register with same word line (WWL)}, It 
constitutes so that it can read with two read signals with a bypass-less read signal 
{signal which becomes active only when a read-out word line (RWL) is effective to the 
same register], In the case of a read signal with a bypass, they are the 
above-mentioned right data, i.e., a temporary register. At the same time it writes the 
contents of 2 in a bit cell, It reads by alternative pathway and, in the case of a 
bypass-less read signal, is a register file. It is a means which the means which reads 
the contents memorized by the applicable bit cell of 1 needs for carrying out this 
invention. The same numerals show the same subject through the complete diagram. 
[0023] Hereafter, drawing 1 - drawing 5 are used and it is a register file of this 
invention. Operation is explained to be the composition of 1. It is a signal (BP) which 
drawing 1 constitutes the register file 1 from a usual bit cell, and directs bypass 
read-out, For example, tri state buffer 31 enable terminals (G) It controls, during an 
input (in) and an output (out) is made into low impedance, and it is a temporary 
register. The case where 2 is read is shown. 

[0024]This register file. 1 is an example of the register file which read with the write 
port of 32 bits x 32 words, and was provided with the port, for example. 
Data bus width. 32 bits, Line address (WA), Read address (RA) It is both 5 bits (= 32 
words). It is. 



[0025]By the rising edge of a clock (CLK1), write data is a temporary register. It is 
incorporated into 2. The address (WA0-WA4) of a write-in register, drawing 2 (b) the 
shown write address decoder (WA-Decoder) — it being inputted into 10 and, When 
write enable (WE) and a clock (CLK2) are active, The signal {light word line (WWL)} of 
the bit cell which is not illustrated which actually writes in becomes active, Each bit 
cell of this register will be in a writing state, and the above-mentioned write data is 
written in via the buffering write (Write Buffer) from the temporary register 2. 
[0026]the address of a read-out register — drawing 2 (a) the shown read address 
decoder (RA-Decoder) — it is inputted into 11, and the lead word line (RWL) of the 
register of an applicable address becomes active, and read-out of it becomes possible. 
[0027]However, when the simultaneous writing to the register of the same address 
occurs here. Since the value in the middle of writing may be read if read-out is 
performed from the register, it is the register file. The above-mentioned temporary 
register which holds the value which should be written in without performing read-out 
from 1 What is called bypass read-out is performed so that a value may be read from 
2. 

[0028]Here, this bypass read-out is performed, or (does it read from temporary 
register 2?) it is as usual a register file. It is determined by the signal (BP) which 
directs the bypass processing from the outside, and the signal (NB) which usually 
directs read-out whether it reads from 1. 

[0029]When bypass read-out needs to be performed, the above-mentioned signal 
(BP) becomes active, and it is a temporary register. The value of 2 is a tri state buffer, 
for example. Although outputted through the output buffer (Output Buffer) which 
constitutes 31, Register file read through the sense amplifier (Sense Amp.) by the 
signal (NB) which directs the above-mentioned usual read-out becoming active when 
it was not necessary to perform this bypass The value of 1 is outputted. 
[0030]Thus, the above-mentioned temporary register which belonged to the 
arithmetic circuit block of the high integration circuit conventionally About 2, it is a 
register file. By including in the block of 1 , This temporary register From 2 to a register 
file The wire length of 1 becomes short and. The above-mentioned temporary register 
The value of 2 is read or it is a register file. That change which reads the value of 1 
with a selection signal. By constituting so that it may carry out by what is called a tri 
state buffer that can be made into high impedance or can be made into low impedance, 
The required multiplexer becomes conventionally unnecessary, the part and a logic 
number of stages can be reduced, and it is this register file. Time required for 
read-out of 1 can be shortened. 

[0031] Although the signal generated from the decode information of a precedence 
command and a succeeding instruction was given in the example shown in 
above-mentioned drawing 1 and drawing 2 in D stage of the pipeline who performs 
bypass read-out and who showed the carrying-out control signal (BP, NB) to the 



exterior, for example, drawing 6 , In the example shown in drawing 3 , it is a register file 
about this bypass-control signal (BP, NB). The block of 1 generates. 
[0032]That is, in the example shown in drawing 3 , it is the address comparator circuit 
unit. Provide 4 and Writing address (WA0-WA4), He compares a reading address 
(RA0-RA4), and is trying to generate the above-mentioned control signal (BP, NB) for 
performing bypass read-out in the case of the same address. 

[0033]Specifically a writing address (WA0-WA4) and a reading address (RA0-RA4), a 
comparison circuit (Comparater) — 40 compares and these equally that write enable 
(WE) and a clock (CLK2) are active, To the same register of this register file 1 as that 
to which writing and read-out are going to be performed simultaneously, activating a 
bypass read signal (BP) — this comparison circuit (Comparater) — 40. or — or [ any 
of write enable (WE) ] — non — time it is active — (i.e., bypass read-out) (BP) — non, 
when active, NB is as activeness, i.e., usual, a register file. By incorporating logic 
which is read from 1. It is this register file about the exterior to a bypass read signal 
(BP), and the usual read signal (NB). Since it is not necessary to supply 1, it is 
simplified and the external control logic can shorten the propagation time of the 
control signal from this outside. 

[0034] However, the part, this register file The surrounding logic circuit of 1 becomes 
large. Then, register file The example which improves the bit cell of 1 and raised the 
degree of location <" Tokujitu>is an example shown in drawing 4 and drawing 5 . 
[0035]In this example, it is this register file. The bit cell of 1 is constituted as shown in 
drawing 5 . That is, a read-out line (bit lines) is extended to those (BypassRead) with a 
bypass, and two kinds in the case of having no bypass (Non Bypass Read). 
[0036]Thereby, it is a control signal (above-mentioned Bypass Read and Non Bypass 
Read) of this bypass read-out. Since logic conditions are simplified and regularity also 
becomes very high, a degree of location can be made higher than the case of the 
example described by drawing 3 . 

[0037]As shown in drawing 4 , specifically A write-in word line (WWL) signal, From a 
read-out word line (RWL) signal, take the logic of a graphic display and this read-out 
word line (RWL) signal Those with bypass read-out (Bypass Read), It divides into two 
kinds [ having no bypass read-out (Non Bypass Read) ], and is a register file. As 
shown in drawing 5 , the bit cell of 1 , It enables it to receive those [ these ] with bypass 
read-out (Bypass Read), and two signals [ having no bypass read-out (Non Bypass 
Read) ]. 

[0038]And when bypass read-out is required. Since those above-mentioned with 
bypass read-out (Bypass Read) become active, Transistor 1a becomes "one" and it is 
this register file. The value written in 1, i.e., a temporary register, The value of 2 will 
appear in the ** and a read-out data line (Read Data). 

[0039]When this bypass read-out cannot be found, completely like the usual case, the 
transistor 1b serves as "one" and is latched. The value memorized by 1c is this 



transistor. It will let 1b pass and will be read to the same read-out data line (Read 
Data) as the above. 

[0040]In the above-mentioned example, altogether, although the register file of the 
single port was explained, also in the register file of multiport, it being applicable 
enough is not saying. 

[0041]Independently the register file of this invention Thus, a lead, Or register file 
provided with n ports in which a light is possible In 1, Temporary register which 
incorporates right data from a bus It has 2 and is this temporary register. From 2, it is 
this register file. Constitute so that a light may be carried out to one main part, and 
usually at the time of a lead. The data of the register number specified from the read 
port with a selection signal (NB) High impedance, Or gate circuit changed to low 
impedance If it reads via 30 or there are bypass directions (BP) from the outside, it 
will be the above-mentioned temporary register. Other gate circuits chosen with the 
above-mentioned bypass directions (BP) in the data of 1 It carries out as [ read / via 
31 ]. Or address comparator circuit which compares the address directed in a light 
port with the address directed in a read port It has 4, This address comparator circuit 
It is in agreement by 4, and if the write instruction (WE) of a light port and a clock 
(CL2) are "one", It is this register file further reading the data of the 
above-mentioned temporary register 2. The bit cell of 1 A read signal with a bypass, 
Constitute so that it can read with two read signals with a bypass-less read signal, 
and in the case of a read signal with a bypass, The contents of the above-mentioned 
right data, i.e., a temporary register, are read, and, in the case of a bypass-less read 
signal, the feature is at the place which read the contents of the bit corresponding of 
a register file. 
[0042] 

[Effect of the Invention]As mentioned above, as explained in detail, the register file of 
this invention, The temporary register provided in a different block from the block of a 
register file, By providing in the block of this register file, shortening the wire length 
from this temporary register, and performing the selection control for bypass read-out 
by a tri state buffer, for example, By making unnecessary a logic gate stage called a 
multiplexer, and generating the selection signal of this bypass processing in the 
address comparator circuit provided around the register file, By reducing the load of 
this control logic and dividing the read signal of the bit cell of this register file into a 
read signal with a bypass, and a bypass-less read signal further, Since the logic which 
generates those [ these ] with a bypass and a nothing control signal is simplified, 
Without [ without it makes the amount of resources of a register file increase, and ] 
making a logic number of stages increase, bypass read-out can be performed and 
there is an effect which can deter generating of disorder of this pipeline's flow in the 
time of register interference occurring by the processor which has adopted the 
pipeline control method. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1]f igure (the 1) showing one example of this invention 
[Drawing 2] figure (the 2) showing one example of this invention 
[Drawing 3] figure (the 3) showing one example of this invention 
[Drawing 4] figure (the 4) showing one example of this invention 
[Drawing 5] The figure showing one example of this invention (the 5) 
[Drawing 6] The figure explaining the bypass technique in pipeline control 
[Drawing 7] The figure explaining the conventional register file (the 1) 
[Drawing 8] The figure explaining the conventional register file (the 2) 
[Description of Notations] 

1 Register file (Register File or GR) 
1a t 1b transistor 1c latch 

10 A write-in address decoder (WA-Decoder) 

1 1 Read-out address decoder (RA-Decoder) 

2 Temporary register (Temporary Register) 

30 A gate buffer and a gate circuit 

31 Output buffer (Output Buffer) 

4 Address comparator circuit 40 Comparator (Comparater) 
Each stage of F, D, E, and W pipeline 
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- $f > X D * £ y- F InISS (30) 

54 h F 7KUXt, U - F#- F T* 

}§^Stl5 7K UX frDttmZfi 5 T F UXirt^HSS 
(4) ^rfiiuA> 

KrKUXJt«lHl8K4) T'-SXtti^fH^ (©) tfliiTjS 
ft, H.O, F©7-T MB*(IE)^ttiTV^*« 

nfc«\ ±I2U- F#- FT-ffi^Sft;tel^X*#*§© 
r-^fCfttooT, ±!iS-r>iK5"J 1^> ? X^(2) Of- 
±IB— SxWTjfS^f (®) i:, ^ Fffi^(WE)TlS 
fiSc^ft^/W/^XJS^(BP)T'ja^?ft-5±Bgy— MhISS 

[Sf5t<JS3] muc ■;— f. 54 y-?2>r\m<D 

#—h*ffiZ.rclsisX5tyT4;lW tc*5V">T, ^-f F 
x-^^/^XiDfXDjAtrf-y^^U 1^X2(2) Srfl 
A, K-r^^'J U*>*X*(2) «fct>, tgl^'X^r^ 
Ml) *mc54 Ff 5,fc3f«:1fl/#U U-F^c«, 
U - F*#- F <fc t> J§5££ftfc Uv>X ZWOr—ZHtlL 

il/->*X^7 7^;Kl) Oi£-y F-tr;l/ cDg-M* ttiL54 
Steffi L"7— F^YXRWL) ©^W$J%i:§(c 
«, ±IBU - KsK- F cfc D J§5£2ftft U>>*X*#^0-r 
-23rSt^mf i^tilSU ±KM*ttiL7-F^Y 
XRWL) t, F^-r>(WWL) tf|BF- <Dl^ 

x^(2) <Dr ! --2*ffifrm~r&vicmi£Lrcz.£*:ftm. 



[0 0 0 1] 

mm±comm^mi uyx^7 7^noi 

[0002] afritt. [Hissw^i^fes^^n 

<D[h]S£#}/&, flajAfcf, l^'X^T'-OWcir-^Xfr 

xtc^aof-f^^c t^T-t^y- hsiss (F^-rx-r- 

55?©I**^*^ft^ 0 

[0 0 0 3] 

[^*^^W] 06 {±, /W7°5^>;iilJt»T-cO/W/^X 

¥ffi*anwr507?a&*), 07, 08fi;, se*ou^x 

?77-i'MIflt5at"feoT > 07 fi, 
a^v;l/^7V^^-T^D#x.«if#^L, 0 8«, 
U-7X777^;^YX^ • XU-77'J -y 7°7n-y7° 

T-^fiic lt/u; * xaaa^T a l t ^ 5 „ 

[0 0 0 4] ;Wy°54>'MfflJsm%:W.mLZ^^7°u 
■b-y+»-C(i> — 3CD^yx^7'y-Y;KGR) l<D#tii* 

[0 0 0 5] Uv ; X^7'7'-r;KCR) H± N OftjA 

t</^c<dt?«, / w 7°^-r >o^tft{cgLft*^cr 

[0 0 0 6] U->'X^7 
r-Y;KGR) lic«^jA^^ff 5 tmmc, U7X?7 7 
-Y/KGR) 1^Se!3L^:V^7:-BiJ;1/- F, W*>. ^4^X)l 
— FT, @WOU>> - X^(Dffl^^^tH-rs 0fii, 
X ffi L i: v ^ v ^ ft s 0 

[0 0 0 7] I6tt, cOia^W/UfflOi^ 

fn-KXf-7(D) fc, ^WHfTX^-v-XE) fc, » 
t^Xr— S^OD 0 4|g<D/W7 0 ^-rMcSA^ftT 
/<4 7°54 ymmtfftfrtl, tmtfil (add GR1 ( GR2,GR 



(3) 
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3) #^3(add CR3.CR7.GR7) £<DfflT\ 
(GR3) T-m^CT^ZttZt, *N*1 (add GR1.GR 
2.GR3) tcj;5 US>'X2(GR3) 'N©«£&#i:ifr<fr3 (ad 
d GR3,GR7,GR7) i § U^X £ (GR3) *^Oi*(liL 

(add GR3,GR7,GR7) ODXf-^t tfrifrl (add GR1.G 
R2.GR3) <DVJXr—i?<Dmc%r). (add GR3.G 

R7,GR7) icMLT, DXr-^fO-Ty^n-y^iili 
L T, WUZf^J >98M<DffitHc SLft tf£ C § c £ \z 
^l^X^Tl'/KGR) l^Ofg&fr'r—Z 

Ktg]S§(ALU) ^W^X^-h^fe^t, EI6tC^$ 
[0 0 0 8] 

C^J&WSIUJ:? fc-TSISlB] HI 7, H8B«S*OU 
7r-f;KGR) lcDMCU^X^^/r-LT^^^^^, $ 

X£7r-(;KCR) l^?X?-Xl/-7©77f (7'J 

[0 0 0 9] 07tCfcl>T(i, "xVl/^TV^+r (Multi 
plexer, iiTFBg) 50,51 T\ b~7'X £ 7 7 -OKGR) 1© 

jA^-r-^^S^^tlTl^x^v'J Ui>'X? (tempo 
rary register , -UTFB8) LT> W/^X"T £> 

fr*9Jt)gATiJ?J, Mr^'JU^X^ 2fr%mW 
|>!|S§'\CD/W^X;l/— He, vn^TV^-y- 50,51^ 

[ooio] Hsfc^Lfci^x^r^KCR) 1 
ti> ?X^-Xl/-7*©77? (7'j7 7°7n7 7':F 
F) ■p»)8JftTV>i», M^ttJLAMnJB^ 
tc£UT&, 7^ DSC 

[0 0 1 1] *%W«±SBfie*CD^{C^^, U^X* 

^x *r crctz <Dfflwm^<D&ffimm*'p 

[0 0 12] 

tc 1#f£ L fc u >>'x £ 7 r 4 )V ic j; y $ n § . 

[0 0 1 3] 1) JfcxfC, U- K, X^ h"f 5 n 



7L, gfy#7UWx^ 2&K>, mwJx^7r^)V 

ti, U - FjK- h J: 0 IfJWc U v-'X *##©-r- £ 

j!#?ff^(NB)fC£oT, EH* Xtt, 
ig-Otf-^XfCWO^^^y-MHlUS 30 ^/fLT 

«, ±12 y - f#- h «?n/c us>x*##©-r- 
±m?u ^xm^(mvm}R-$ft%m(Dy- bass 31 

[0 0 14] 2) JiiZtC, 'J — F , hf S n 

m<D#— h?:Mfel/i?X^77-l';l' UC*V»T, 
h-r-**/SX<£»)&0iM?^>#^y l^v?x£ 2^« 
ISx>^^U U-v^X* 2<fcD, ISPv-'x^xr^yb 

», y - K/K— h zvmfeistirc pv ? x^s^<dt ? -^ 

is-oe— ^>xtc^jf)M^sy-hryisES 30 ^lt 
ie#ffl-r«fc 5 ^^h^-hT-m^^ 

n57Kl/Xi:, y-K^-hTjf^?n5TFUX^ 

-hcO^^ r-fi^(WE)^mTV^*B-(C«, ±IEU-F 
±Er^7UU^ii 2<9r ? -££\ ±IS-^tti^{i 

'id; i:, hfS^(wE)-u«^n^/^/-?x^(B 

P)TSS?^ns±IBy-MHlK 31 ^^LTK^tti-TJ: 

[0 0 15] 3) &3£{Cs y-F, Xfi, h-rs n 
#l<7)^-F^fUfcU>>'x^7r-f;b i{c*3i^T, 
h^-^^r/SxiDfXDiiCyf-V^vy U^X^ 2?r« 
riST-^jJ-^U lxi>'x^ 2J;D, ,Sl/^X^77-f;l/ 

1^{C5-T hf§J;-5fc«^L. y— FBSfctt, U- 
K#— h iD^n/cl/i;x$#!?Or-?^ffi 

h*z>]/<D&ffi&.tiiL'7 timiWLV- K74"XR 
WL) 0*tf'Wa^i?(c(t ±IBy-F^-h<tt)Jg^ 
?n/i: Uv>'X^#^<Dx-^%M*aJ-r j; 9 tc-tifiJcL, 
±HBK^mL7- F^-f XRWL) fc, »#JA*7-F^ 
YXWWL) ^[H]-cOUv ; X^S^^m/EUTl/^i:§fc 

«^ ±iBf->^^y u^'x^ 2co-r— ^^K*m-r«fc5 

[0 0 16] 

[fFffl] BP'S, *«W©U^X^7r^;Mi:*jv^T{i, 
*l/->*x?7 7^ ;KD 7n -y ^(OUU&ifS. < 

m(D7vv?izmf5z£ic&*), m^yx^v u^x 
f^5uj>'x^7r^ jvmm&m^m < -r § «k 7 k l 
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[0 0 17] X, U— K^ffcfe^T, \s*J7.*-7T<<)\> 

^x^^6R*wr*oy-h*, m^ojiMt^, bp 
c t%7jk-tmmcm~3^r^ K-r >tf-^>x, x^\ 

fi^ytf—^Xtc^J Me) 

f bf § J; 5 (c L fc t, <d t- & § o 

[0 0 18] X, U>> - X^T^^aj-r§7F^Xj:t« 

[0 0 19] Mtc, l/->*X?7r^yKDli -y F-tr;l/£\ 

L) i:#tjA*7- F^-r>(WWL) *S|B|— OP^XJIC 

-f^XfttLSt^fcBUf^ {|B|— cOl^X^fCjtfLT, S? 
»ai7-H7'fy (RWL) tf#8b t^t^/i'f 

$\ tr>y Hr;nci!fsr&€rfcWc, entail 5 
T'i*tflL, /W/^XtefLM^mLff^-cDil^fCfi, U* 
->*X * 7 r^/HOiSS t£ -y h ■fe^tcffitfi* tttvs F*i£ 

[0020] u-dt, ?-$mm\nn\±m.*:fa±.-z^ 

[0 0 21] 

[0022] *^tcfc^T(i, 3fc£fc, 'J— K, X 
(4, hBjtg^:nf@©^-h^fIx.fcUi/X^7r^ 
/KRegister File, JiTF, B§) 1 fC*3V>T, F"r— 

r>*7'Jl/i>'X^ 2J;D, iU>'"X^77^;l' l*f* 

F F J; <3 JtiftU ->"X * ##©-r - £ fc, jffiR 
fi^(NB)tcj:-3T, K-r>tf— ^yx, Xli, fg-rytf 

-*>xfc«jt>g*.«y— hhk 30 ttfrLTrnfrm? 

^VlsisXZ 2<Dx-££\ ±I2A^^XJg^(BP)T?S 
W^n^flfioy-FHSS 31 ^LTK^ffif^©. X 
tt, 7^h^-hT'^2tl57Kl/Xt, U-F^- 



FTlg^nST'FPXtDlt^ff 3 r F UXlt^lellSS 
4fc4IA, iS7 K UXJtiSilHiK 4T*-gCU 

F (WE) tfttiTl^ ±IBx>#7 
'JUi>'x* 207*-^*^*ttJf^S, HfC, ib^X 
?7r-f;l/ lcotf'y F-b;l/?r, A-f^xWOi^ffl UI 
^ (t*WL7- Fv-rv(RWL) t#§jA*7- F-7-T 
XWWL) ^(sl-cDU^X^{C*fLT^T'afe^*^£:7 

{[Hl-OU^X^tC^LT, K*tBL7- F^^XRW 
L) tf*$-?fc5i:#©#7*7 L -f r/fc&SM^} 

f7#7yk7x? Knnwt^v h-tMcB%& 

x?77^b io#5^^, iw^attw-r*. But u 

^^^XM^aiL^|g^Ti.M'y(BP)T\ h7 

^xt-f^777 31 <dj &—-/)Uq?(g) *mm 

U A73(in), tii77(out) l8I%fg^ytr-^>Xi:L 
[0 0 2 4] KU^X*7r>Tyl/ ltt, «Atf, 32lf*y 

kux(wa), y — Kr kux(ra)«»c, 5^7 

K=32gg) -P**o 

[0025] yj^ii^-r— ^tt^ny ^(CLKDOir^± 
n^ 0 ##ii»u^x^or kuxcwao— wa4)«, 02 

(b) fC^Lfc^>T Fl^XT^n — ^(WA-Decoder) 10 
icXtl^n, 7;l/(WE), &tf^n>y^7(CLK 

WL) } ^7^r^7i:*^ &Ui?X2<D&\£yh-kJl> 

h^77 7(Write Buffer) £:/fLT, ±j2»*ii*f r 

[0 0 2 6] i^ll/^^07Fl/X(t 02(a) 
tC^L/c'J— FT KUXfn- ^(RA-Decoder) 11 (cA 

-fXRWL) tf7^f^7lc40, Rite 4:4*0 

[0027] Mb, loIDr Fl/XOl/^X^A 



(5) 
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[0 0 2 8] llT\ K/W/<XK»mb*ff9 3^ C-r 

«^"T * fi^ (NB) i: n* . 
[0029] ^-r^xM^mL^-ff di^s^fesw-a-fc 

XX 2©ffi#, MAIf, h7^Xf-M777 31 % 
iiLT^SJb*^')' 7 T (Output Buffer) ^rilCTffi 

•b>X • 7 (Sense Amp.)^ffiLTM*m^nfcPJ>' 
[0 0 3 0] £<D£oiC, fie*, Sf#Mai§]B&©iagL[IIBg 

SH*gM*^<*5i:ftfc, ±12x^7 1)1/^^ 2<D 

4ft%,&?*ai , r*\ k>*x?77-f;i/ i<D&%M&m-?fr 

h =y << X-r- h A -y 7 r T'ff 3 <fc 3 fc^ffcf 3 C tc «fc 

[003 1 ] ±ian 1,02 icTfsLtzmmm-n-it, /w 

^XM^WL^rfT^, fft>^l/^;iiiJffl]#i^(BP,NB) £$t 
SP, fifilAtf, B6fC^Lfc/^7°^:/©DXx-i^C 

fi, CCDA-r^X!|ilJffl)f3^(BP,NB) k>*X^7 7^ 

[0 0 3 2] 0 3fc^L/c^»Jt<:feV^Ti±, 7* 

K UXJt«lHlBSgP 4^!9itT, tftjA&T 7 KUX(WA0~ 
WA4)t, i*U)L7 Kl^X(RA0~RA4)i:^rJ:t«L> |BJ C 

7 FuxcD»-a-tcti, /^^xi^^mL^tT9^o±ia 

[0 0 3 3] mfoWlClt, m^^T Kl^X(WA0~WA4) 
t, mfrltiLT KUX(RA0~RA4)J&, i£i&[H]S§(Conipara 
ter) 40 fCioTlt&U ctl^tfUK^ So, 
h "7V1/ (WE) , & ? n <y ^ (CLK2) HPT & 7" 4 ~7~£ 

T\ #£3&&£M#aiLtf|EgB#fCf7frft<}:5 i: LTt/^ 
L, lSJ:M$[H]gg(Coniparater) 40, X«U 7^F^*-7" 

;KWE)<Dfaft /y7^f-r7ff)^ IP*.. 

X K & W UBP) A V > 7 * 7*© i: t K f± , NB# 7 £ 



-r-f7\ og;D, ji^tfeD, l/-^X?77Y/l' lfr£> 

^p>> /W/^x^mut^(BP), ^©St^mui^t 

(NB) £I£ 1/^X^7 7^/1/ 1 tcfttt? Zfomtt&^tD 
[0 0 3 4] ^C0t3\ l£ 1^X27 7-01/ 

io^ao^iii5iss^7v^<^§ 0 %ct\ uyxzy 

Lfcmt)\ 04, 0 5^7SU7c*»JT$>?>o 
[0 0 3 5] (KOSIiSSWJfCfcV^Tti, 11/'>'X?7 7^ 

;l/ b-tr/l^ 0 5 iCTjkLfz «t 5 KtftaK-r*,, IP 

^ i^WLt (k"-yh7^» /W^XfctKByp 
assRead) i: , /W /^X& L(Non Bypass Read) 

<o 2 mmc st^ii/fttoT'feSo 

[0 0 3 6] c*UC<fcD, ^/W/^XB!^l±iL©SJWi 
*t (±8B Bypass Readt,Non Bypass Read) ©HS^ft 

tffffiSflftSft, X, mm.-LVn&x ore. mm 

[0 0 3 7] ^l*e^J(Cti, H4{C^L/-C<kd{C, 
*7— K^-T y(WWL) U>}t, I»mL7-K7^y(R 
WL) ff^t^S, 0^<Difta*t^T, Ii*U)L7- 
K^-r>(RWL) fa^^r, /^/^XS)c^tBLfeO (Bypass 
Read) i: , /^Xir^tH L% L(Non Bypass Read) <D 
ZWMlcftmL, l/i/'X^r-f^ l©ti - -y Hr;bfc, 
0 5 fC^Lfc «k 5 tC, la^-r^XK^ttl Lfe D (Bypass 
Read) t , ^^-Y/^X,ird^tti L (Non Bypass Read) © 
2 O ©fi^Stf 5 ft § <fc 5 f 5 „ 

[0 0 3 8] ^LT, /^/U^fflLAWittii: 
ti, ±fE^W/^XM*mtfeD (Bypass Read) tfiTV'r 
-<7i:S50T\ h-^^v-'X^ la ^' 

KU^xjt7r^ Hc»tii*ftSffl, IP*., 

(Read Data) &C|gft3 C ^(C^:?>o 
[0 0 3 9] l/W/U|£*WL04V^?(Cli, jffi'in' 

7-yf lc icmw.^nr^tcm-h\ mb^y^x^ 

lb^ilLT, ±IHi: [B] bln^ttl Lx— ^ ^'f XRead D 
ata) tC^^m^ft^Cl iltC/SSo 

[0 0 4 0] ±B<DmffiMicls^TiZ. i/y 

;L/^^- hOL/v l 'X^X7"(';Wcfc^Tt. Jt^JSfflT- 

[0 0 4 l] £<D£olC, *m©l/> ; X^77^ 

^Ix/ib^X^77^ ltcfc^T, 7^Ff-^ 
^XiOlXDjACi-T-V^^U bi>'X^ 2^rfi^, Ig^^ 
^'Jl/v'X? 2iD. tSL^'>*x^y r-f;l l*f*fc^ 
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h «t <o mis. z tire u 7. z m^<D x - * * , mam *t (n 

B){C<fcoT, ^Xf-jf^X, X«U ffi-Otf— 
TATLW^mz.*?— MhISS 30 *^>LTS!*Wr*\ fl- 

sflsoy-MUK 31 ^/M,T^m-r«fc5-r^ 0 x 

hm^^ns? FUX©J±«*fT3 7* F UXj£«@g& 
KO^-T hfg^(WE), &T>\ ^n-y^(CL2) # 

U /^/^XlSLSt^WLfH^O±I-a-tC«, l^X^X 
[0 0 4 2] 

UisT, Z 7 T^CMt. U-^X £ 7 7^M7d >y ? £ {£ 
g&3 7'ny ^tcfgtf 5nTi^/£-r>#7U Ui> - X* 

b>> > X^^P>©IE,1«S^®< U /^/Ui^ffl 
L»£j©^iR(|iiJflSI$\ 0Rt£, l-7^Xr-h^77r 
Tif 5 C i: {c «fc 0 > v;!/^- 7 s U ^ -9- i: v^o fciiy- h 

7r-r;K0^S(C^tt/c7 KPXj:t«l!0KT^JSgf 5C 



x^^r-i';KOM«-tiira$-&^<it^<, x, ilS 

[@ i ] ^mm(D-mmm^Lrzm i ) 

[0 2] #%IJf©-*56fi»J£7*L/c0 (f(D2) 
[0 3] *^<D-^S6flJ^bfc0 (*©3) 

[0 4] *mw<D~nffim*^Lrzm c^cda) 

[0 5] *5gfWco-HM?iJ?:/ J SLfc0 (^£>5) 

[0 6] / w ^-r>win»o/^-i'/<x#ffi*8wr« 
0 

[0 7] mM<DUiy^yr^^mmt^m (z<o 
i) 

[08] q&k<o\s*j7.tt7T'<j\/*%m-*%m 

2) 

1 l^'X £7 7 -f ^(Register File, Xfi, GR) 
la, lb h^yi/X2 lc 77f 

10 Kl/Xfn- ^"(WA-Dccodcr) 

11 St^-Hi L7* F U-Xf-'n — ^"(RA-Decoder) 

2 T">4^'5 U Uv^X £ (Temporary Register) 

30 y-M777, y-MUK 

31 tti7jM77r (Output Buffer) 

4 7 F UXtMRlIlK 40 it$3fs(Com 

parater) 

F.D.E.W /^7°7-f >£)#Xf— >>' 



[0 5] 



Write Dttt WWL 



{>>~1-[>^- r: ^- 
1C 



N 



NeaByput 



(7) 



&ffl¥ 5-313854 



[0 1] 



j Temporary Register ^ 



Write Buffer 



RA[0:4] 



Address 



RA- 
Decoder 



WL Bur. 



n 



O CLK1 



Register File 

(32bitx32word) 



NB 

O 

BP 
O 



I , 

Sense Amp. | 

— <x 



30 



WLBuf. 



^ (-0 WA(0:4] 



WE 

CLK2 



10 



31 



Output Buffer 



DO(031] 
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[0 2] 



RWL 




Write Address Decoder (b) 

[08] 
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[0 3] 



W[0:31] 



Temporary Register 



3 



Register File 

(32 bit x 32 word) 



WL Buf. 



MJ WA p "Q 
Decoder - *Q 




WE 

CLK2 



(10) 
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[0 4 3 



Dl[0:31] 



Temporary Register j - 



Write Buffer 



5 



"O <*LK1 



Register File 



(32bitx32word) 



Sense Amp. 



WL Buf. 



BypinRcad 



0=; 



Hfon Bypass Redd i 



' Orator 
10 



WE 
CLK2 



/ Address 
V_J— H WL Buf. I ^ 

RWlS^II Decoder 



11 



Output Buffer 

— 1>=- 



DO[0:31J 

-o 
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[0 7] 




